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measured during the last 8 beats of the detected tachycerdia episode ('rE). 
A total of 169 TE was ob~ned from 17 of 44 P (39%). The EGM width 
was programmed using an individually adapted width threshold intewal of 
88 :E 12 ms to distinguish between SVT and v'r pder to discharge. To 
determine the duration of the intracardian EGM, a mean slew rate of 37 ± 6 
mV/e was employed. The criterion for VT was met when 6 out of 8 detected 
QRS complexee of the tachycardia episode exceeded the programmed width 
interval. Dudng initial follow-up, the width criterion resuRed in appropriate VT 
detection in 5 of 9 P with spontaneous VT and in inappropriate VT detection 
in 3 of 6 P with SVT and had to be reprogrammed. The results for aif episodes 
are presented in the following table. 
Clinlca! azrhytnmla W~de EGM widlh Narrow EGM 
> 6 of 8 complexes _> 3 of 8 complexes 
Induced VT (n = 15) 93% 7% 
Spontaneous VT (n = 112) 96% 4% 
Spontaneous SVT (n = 42) 24% 76% 
Conclusion: Measurement of intranardiac EGM width dudng tachycardia 
may improve epprepdate arrhythrnia discdmina~orL However. this parameter 
apparently is not stable in all patients requiring indiv'¢lual adaptation during 
follow-up, 
The Effect of  Simulated Paging Slimuli on 
Ventricular Fibrillation Detection by Implanlable 
Defibri l lators 
David C. Man, Brian H, Sartero Dina R, Yazmajian, Josephine P. Saligan, 
David Schwertzman, David J, Callans, Francis E. Marchlinski, Charles 
D. GoPJieb. Phi/addphia Head lns~Jle, Philadelphia, PA 
The effect of pacemaker (PM) stimuli on ventricular fibrillation (VF) detection 
by defibrillators (ICD) has not been formally evaluated. Detection times in 34 
VF signals recorded from rate sensing leads in t l  pta were compared before 
and after the addition of superimposed s{mulated PM artifact (60 ppm) in three 
ICD systems: Medtmnic Jewel, Vantritex V-100, and CPI P2. The VF signals 
were acquired using a w~e bandpass filter amp/flier (HVSO2), recorded on 
analog tape, and subsequently digitized at 5 kHz. Electranicatly generated 
"pacer" square wave impulses with an amplitude of 10 mV and pulse width 
(PW) of t and 5 ms were added to the baseline VF to synthesize composite 
PM-VF signals. Each ICD was programmed with nominal parameters as a 
single zone system with VF detection at 350 ms. Baseline VF and PM-VF 
signals were ms!grad to original gain before input to each ICD. VF detection 
times are shown: 
JeWel _~JZ J~._~. .  . . . . .  B Basellns 
lSmVIlms 
la 10mV/Sms 
vloo ! ..................... ......................... ~v. . L
P2 ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
• p<0.05 3 4 5 7 
"* p,:U.O01 vs baseline VF Detection Time (aec) 
Non-detection was defined as >_. 10 sac. All baseline VF and PM-VF signals 
with PW = I were detected, Of the PM-VF signals with PW = 5, non-detection 
occurred in the Jewel 1/34 (2.9%), V-100 1/34 (2.9%), and P2 10134 (29.4%) 
(p < 0.01 ). 
Conclusion: Inhibition of device sensing by pacer artifact during induced VF 
in third generation ICEs appears to be infrequent when a relatively narrow 
pulse width is utilized. Pacing pulse width is an important determinant of 
pecemaker-ICD interaction, 
~ Effect of  Electrode Polarity on Monophasic 
Waveforms Using an Endocardlal Lead System in 
Pigs 
Jlan Huang, Bruce KenKnight, Grego~ P. Walcett, Robert G, Walker, 
William M. Smith, Raymond E, Idaker. University of Alabama at 
Birmingham, Birmingham, AL 
Electrode polarity reversal results in improved defibrillation efficacy in some 
patients and no change in othere for monophesic waveforms in which duration 
varies with the impedance. This suggests waveform duration may contribute 
to the observed ifference. To test this idea, delibdllation thresholds (DFTs) 
were detemlined for monophasib exponential wavoforms (150 ~F") trunca~:ed 
at 1,2, 3, 4, 5, 6, 8,11, t 4 ms, Strength-duration curves were constructed for 
both polarities. In eight pigs, two platinum spdng electrodes were placed in 
the RV apex and at the RA-SVC junction. Palred t-test and ANOVA analyses 
were used to determine the effect of polarity and waveform duration on DFTs. 
Them was no significantly difference in DFT leading edge voltage for 1 and 
2 ms monophesic waveforms when the RV electrode was either anode or 
cathode. However, when waveform duration was 3 ms or longer, waveforms 
with RV cathode yielded significantly higher DFT voltage requirements than 
that with RV anode (p < 0.01) and the difference in DFTs between each 
polarity was significantly increased as waveform duration increased. 
Conclusion: Transvenous electrode polarity signifcantly affects OFT for 
m0nophasic waveforms greater than 3 ms in duration. ManophaSic weveform 
duration affects the polarity difference in DFTs and may par~ally explain why 
some patients exhibit a larger effect han others. 
V entdcular Tacltyardtythmias Occur More 
-- _P.requenfly in W,  der  andLess  Frequently in Spdng 
.'rna.n in Other ,~asons :  •epolt From a Mull icenter ~ le ¢;ardioverter Defibril lator (ICD) 
Robert S. Mittieman, Xiaozheng Zhang, Edward J, Stanek, Ira Ockene, 
Gecff Neilson, Alan B. Wagshal, S.K. Stephen Huang, for the Tsiectronics 
421114215 Investigators. Univ. of Massachuse~ Medcal Center, 
Worcester, Ma 
TO assess monthly and seasonal variations in spontaneous ventdctdar tanh- 
yerrlzythmias0/TA), we reviewed the prospectively collected database for a 
tiered therapy investigztional ICD. The study included 282 (241 male, 41 fe- 
male) U.S. Pts. This device labels the date and time of all VTA's. Of the 1995 
episodes noted in the 194 PIS. who had VTA (cycle length = 327 :E 95 ms) 
a median of 54 days after implant, the most (615 = 31%) occurred in winter 
(W) and the least in the epdng (SP) (325 = 16%), with intermediate results in 
autumn (A) (560 = 28%) and summer (SU) (495 = P.5%) (p = 0.0001 by Pots- 
son regression analysis). These results were not influenced by implant date. 
use of antiard~mic agents, presenting azrt~n~a, type of VTA (ventxicoisr 
tschycardia or tibdllatJon), climactic differences of implanting sites ('warm 
winter" site vs "cold winter" site), or the presence of coronary artery dmease. 
Seasonal patterns in females were similar to those in mates, al~ough they 
had more frequent V'I'A in SU than males (89 episodes = 36.3% vs. 406 
episodes = 23.2%). Similarly, the greatest number of VTA/active Pt/month 
occurred in January (67.5) and March (77.9) and the sma~est was in Apdi 
(40.7, p < 0.001). We conclude that Pts with ICD's have mad~ed seasonal 
vari~on in the occurrence ot VTA's, with the highest frequency in the W and 
the lowest in SR The explanation for this obsentation remains undetermined. 
~ Efficacy o f  the Rrst  Countershock in Prolonged 
Ventrlcular Fibn'llaUon 
Hans-Richard Amtz, Michael Cleft, Richard Stem, Thomas Br0ggemann, 
Stetsn N. Willich, Rahul Agrawal, Stefan ~hmi~ Heinz.Peter SchaltheL~, 
Dept. of Cardiopulmol~, K1ingrum Benjamin Frank/in, Free University 
Berlin, Germany 
Ventdculer fibrillation (VF) is usually terminated by a single countershock, ff 
dalivemd immediately after onset of VF. However, t~ge is known about factora 
determining efficiency of the first ceuntersheok in prolonged VF. Automated 
dutibdllafors as used by EMTs during out-of-hospitsl resuscitations cantin- 
uously record the patient's mythm on auto tapes. This allows an analysis 
of arrhythmia present immediately before and ~ter the first 200.J shock, 
offering an Opportunity o invas~gate the efficacy of defibrillation in prolonged 
VF. Rasu/ts: Tape recordings of resuscitation attempts in 284 consecutive 
pts (age 76 4-13 years. 31% female) with VF as underlying anhythmia were 
reviewed. After the first shock, 131 10ts (46%) had persisting VF, 80 (28%) 
converted into asystele (ASY), 74 (2b~=) into a regular electric activity (REA). 
This distribution was independent of age (< 65 vs :> 65 years), sex, and 
underlying disease (pdmary VF vs myocardial infarction vs unclear). Neither 
call-scene- nor collapse-scene-intervals of _< 3 rein, 4-5 rain, 6-7 rnin, and 
> 7 rain of the rescue squad had an influence on the effects of the first 
countershock. However of the 73 pts with REA after the first shock, 70% 
were admitted to a hospital, compared to only 48% of 80 pts with ASY and 
40% of 131 lots with pemisting VF (p < 0,004). Of the 47 pts su~iving > 
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1/2 year, 49% had REA after the first shock, compared to only 21% with 
ASY and 30=/= with pomisting VF (p < 0,0003). Conclusion: In prOlOnged VF, 
only 26% of the pte could be converted into a regular hythm with an initial 
200 J countershock. This conversion rate appears unrelated to age, sex, 
underlying disease, and to the usual response t~,es of roscoe services, but 
is associated with short- and inng-term prognosis. Further investigation of 
cha.,-a~teds~cs of prolonged VF may aid in the determination ofmore efficient 
specific shock forms or energy applications. 
~ The Effect o f  Ventricular Fibrillation Duration snd a 
Failed Shock on Defibrillation Thresholds Using, 
B|phask: Waveform 
Stephan W~ndecker, G. Neat Kay, William M. Smith, Raymond E Ideker. 
The Un~ersity of Alabama, Birmingham, AL 
Baskgmued: Whi~e the defibrillation threshold (DFT) has been reported to 
increase with ventricular fibrillation (VF) duration for monophasic wave!elms, 
the effect of both VFduration and a first tailed shock on the DFT using biphesic 
waveforms has not been investigated. Therefore, a paired comparison o! 
shock strength paranmtsrs at ED50 between shacks delivered after 10 sec 
of VF and after 20 seconds of VF with and without a first failed shock was 
psdorrned using biphasib wavetormS in p~gs. 
Methods and ResultS: 8 pigs, implanted with an endocardiat lead system, 
underwent a recursive up-down algorithm for a total of 60 shocks per pig tO 
center most shocks near EDSO. Biphas~ shocks (6/6 ms) were delivered after 
10 sec of VF and after 20 san of VF with and without a preshock at 10 sec, 
The result for paired shock strength parameters at ED50 are summarized in 
the table be~ow- 
10secVF 20 see VF 20secVF P=Vslue 
Vottege 363~42V 323~45V 314:t:60V <0.01 
Current 93~'L2A 8.8=t: 0.8 A 8.6:E 1.aA 0.02 
ConclusionS: (1) As opposed to monophasio shocks, energy, voltage and 
current at EDS0 are significantly lower for biphasio shocks delivered after 20 
set of VF as compared to 10 sec of VF in pigs. (2) A ~rst failed shock does 
not significantly change the OFT using biphesio waveforms in pigs, 
~ Clrcedian Variation in First Shock Efficacy of  an 
ICD System 
Roy M, John, David T. Martin, Ferdinand J. Venditti Jr, for the CP1-P2 
Investigators, The Lahey Hitchcock Medical Center, Burlington, MA 
Reports have demonstrated a circadian varlet,ton i  the incidence of several 
cardi~ events, We have previously reported a m0ming peak in defibrillation 
energy requirements. In order to determine if them was a corresponding 
peak in failed first shocks defiverad by an ICD, we reviewed 1,238 episodes 
of ventrioul~r tachyanhythmias trested with shock therapy in 930 patients 
(mean age 62 ~: 12 Ware; 73% had corona~, disease) implanted with an 
tCD system with date and time stamps for each therapy. Stored efeotrogmms 
and telemetered datawere used to contirm ventdcular arrhythmia, The mean 
techycardta cycle length was 332 ± 84 ms, The failed first sho~k rate for 
the total group which was 15% was not distributed unitorrnty over time. First 
shocks delivered in the morning had a lower success rate when compared 
to other times (p < 0,002) (see figure), Peak latium rate was between the 
hours o! 6-9 am (24.9=/0) with a nadir between 12-3 am (9=/=). 
!i= 
E i F= E E E 
We conclude that first shock efficacy for spontaneous anhythmie vents is 
reduced in the morning hours. This finding supports our previously reported 
data of a higher energy requirement !or successful defibrillation i  the momiog 
hours and may have imp,cations for ICD programming, 
~ 912-761 P-Wave DLscrimlnation in lntracardlao Electro- 
grams Derived From Defibrillation Leeds Depe.ds 
on the Posit ion of  the Superior Vena Cavs Electrode 
Patrick Schaumta, Chdstoph Ste~rink, Fdeddch A. Sch~rt~be ~, 
Hiknar gorge ~, Marius Grossmann ~, Edith Kuckerlz, Bruno J. Messmer I, 
Peter Hanrath. 1 Medical Clinic 1, Dept. of Cardiovasc~ Surgery, RWTH 
Aachen, Germany 
Fordiffarentiati0n ofventricolar vs, supraventricular techycardiain implantable 
defil0rillators (ICD) the presence of a Powave and its R-wave relationship is 
important. Newer 1COs allow the storage of intracardian t~ipolar efe~trograms 
from the proximal detibdllation electrode (PE) in the supedor vans cave 
(SVC), the distal eteutmde (DE) in the fight ventricolar apex and from the 
tip and ring of the DE, Therefore, we investigated in 22 pie undergoing ICD 
implantation (Madtronlc ® 7219D, n = 10, Medtrontc ® 7220D, n = 12) the 
presence (PR), duration (D) and amplitude (A) of the P-wave in 4 different 
etoctrograms: Tip to ring, tip to DE, ring to PE and DE to PE, Additionally, 
in 10 pis the PR, D and A were determined at 3 different positions of the 
PE for DF_JPE: low SVC position (at the border of the dght atrium = LP), 
intermediate SVC position (transition to the innom'mate vein = IP) and high 
position (innominate vein = HP), Results: 
....... T~_r~,g . . . .  T~/DE . Ring/PE DFJPE. 
PR/n 9JP_2 14/22 21/22 22122 °* 
Dims) 24 :E .5.6 4S.2:E 16.1 5ELS:E 1~6 ~ 6.~.e:~ 18.6 # 
A(mV) 0.t3~0.11 027±0.15 0.34:E0.18 0.38:E0.19 
°p < 0.03 compared to tip/DE (x 2), ~p < 0.01 compared to tip/ring ix2), #P < 0.01 corn. 
pa~ed to t~p/DE (trest) 
P wave was present with DE/PE in all 1 g pte whom different SVC positions 
were tested. D was longer in LP (105 ± 32,5 ms) vs, IP (96.7 :E 192 ms, n.s.) 
and liP (60 :t: 19,4 ms, P < 0.Or), D in IP was ~onpor than in HP (p < 0.01). 
A was significantly higher in LP (0.92 4- 0,29 mV) vs. IP (0.47 ± 0,15 mV, P < 
0.05) and HP (0,28:1: 0.08, P < 0.02), A in IP was higher than in HP (p < 0.02), 
Condus/ons: 1) For this IGD system P wave detection and size is optimal 
in the dng/PE and DFJPE etectrograms. 2) A and D are sigdificantiy higher 
with IP compared to l ip and A is significantly higher with LP compared to IP 
for OE/PE~ 3) For optimal P wave detection the PE should be implanted in 
the LP as long as a sufficient defibdllatisn thmshotd is obtained. 
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Residual Contractile Reserve in Viable Myoe, ard ium 
With Persistent Asynergy Alter Revsscularization 
Carlo Trent, Antonella Lombardo, Alecsendm Gfordano ~, 
Fausttno Pannesffi, Alessandro Manz0ti, Fmncesco L..~rfido, 
Attltio Mased. Cardiology Institute, Catholic Univ, Rome, italy; 1 Nuclear 
Medicine Institute, CathoIP, Univ, Rome italy 
Preserved tracer uptake at thaiSum cr~ ecinttgraphy and contractile re- 
serve at low-dose dobuternine chocardisgraphy (DE) do not guarantee 
functional recovery o! acynergio myecardium submitted to revasculadzefton 
(my). Whether persistent asynergy after oy is associated with exhaustion of 
contractile reserve is unknown. We performed mst/redistdbutisn Ti SPEGT 
and DE (5-10 mcg/kg/min) in 21 pie (aged 62 4- 8 yre) with pdor MI (9 ant, 
t t  ant + in!, 1 trot) ~fore and 5 ~: 2 months after my (17 CABG, 4 PTCA). 
For both T1 SPECT and DE, a 16-segments 4-points scorn (1 = normal; 
4 ~ dyskinesia-severe hypoperfuaion) LV medei was utilized. Anterior and 
in!odor inn=rot zones (IZ) were censtnJcted. An IZ pedusfon score index (PSi) 
and an IZ wall motion SCore index (WMSI) were dedved. IZ were judged to 
be viable when: a) PSi was less than 2.9; and b) WMSI decreased of > 0.2:2 
dudng DE (contrac~e re~,rve). 
Results: Of 30 iZ submitted to rev, 14 (47%) were judged to be viable and 
16 (53%) non-visbte by both pr~mv Tt SPECT and DE. Functional recov~ 
(WMSI decrease _> 0.22) after roy was observed in 8/14 viable IZ (sensitivity: 
89%) and 1/t 6 non-viable IZ (specificity: 71%). Out el the 6 IZ judged viable 
before ray but persistently asynargic alter rev, 5 atilt exhibited contrectite 
reserve at post-mv DE and all 6 showed improved thallium uptake (decrease 
in PSI), 
Conclusion: Viable iZ, which do not recover normal resting function attar 
ray despite improved perfusion, often exhibit contractile reserve. Myocardial 
viability without contractile recovery could reflect conditions of admixture of 
fibrosis and focal areas of viable celts, very unflkefy to recover. 
